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The X-ray diffraction microscope is a versatile probe to characterize nano-scale materials 
and biological specimens. With significant effort over the last several years it has now 
reached a point that this novel imaging technique can be applied to address certain 
scientific questions. Our recent progress includes the exact oversampling of diffraction 
patterns for improved phase retrieval [1] and the implementation of a guided hybrid-
input-output algorithm (GHIO) for consistent image reconstruction. By using equally 
sloped tomography, we carried out a quantitative 3D imaging of a heat-treated GaN 
particle with each voxel corresponding to 17x17x17 nm3. We observed the platelet 
structure of GaN and the formation of small islands on the surface of the platelets, and 
successfully captured the internal GaN-Ga2O3 core shell structure in three dimensions [2]. 
Furthermore, we have developed a labeling technique to tag specific target proteins in 
yeasts and chromosomes using quantum dots. These developments allowed us to tackle 
various intriguing scientific problems in nano-structured materials, bio-minerals and 
single biological cells at an appropriate length scale.  
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